Purification and properties of cystathionine gamma-synthase from overproducing strains of Escherichia coli.
To characterize the methionine biosynthetic enzyme cystathionine gamma-synthase from Escherichia coli, we have constructed high copy number plasmids containing the metB structural gene but lacking the closely linked metJ regulatory gene. When cloned into an appropriate strain, these plasmids can direct the overproduction of cystathionine gamma-synthase such that about 10% of the soluble protein is this enzyme. An efficient purification scheme has been developed that has allowed us to obtain gram quantities of enzyme. The active form is a tetramer with subunits of about 40,000 daltons and one pyridoxal phosphate cofactor per monomer. The kinetic constants for several enzyme-catalyzed reactions were determined at 25 degrees C. The Km value for the elimination reaction with O-succinyl-L-homoserine was calculated to be 0.33 mM with maximal velocity of 460 min-1. The Km for the elimination (deamination) reaction with vinylglycine was 5.6 mM with maximal velocity of 900 min-1. The Km values for the replacement reaction were calculated to be 1.0 mM for O-succinyl-L-homoserine and 0.05 mM for L-cysteine with maximal velocity of 700 min-1. The enzyme shows an absorption band at 422 nm (epsilon = 8463 M-1 cm-1) attributable to the Schiff base form of the pyridoxal phosphate cofactor. Steady-state spectra of reaction complexes show appearance of new longer wavelength absorbing materials during reaction with O-succinyl-L-homoserine, vinylglycine, or vinylglycine and L-cysteine. Reaction with O-succinyl-L-homoserine and L-cysteine produces only a red shift and slight reduction of the band at 422 nm.